Abstract. This study aimed to empirically investigate the influence of China postgraduates' both gender and participation in research projects. A sample of 260 postgraduates (106 males and 143 females) from a China university performed the Kaufman domains of creativity scale and the questionnaire on scientific project participation. The results showed that the female's performance in everyday creativity was significantly better than the male, whereas the male's performance in scientific creativity was significantly better than the female. The amount of research project participation could also affect postgraduates' creative performance, with a markedly better performance for the students participating in two or more projects than others. These results suggest gender and participation in research projects both greatly contribute to the postgraduates' creative performance.
Introduction
Creativity is the ability of individuals to produce ideas and products that are novel and unique. It is not only the advanced expression of human intelligence, but also plays an important role in scientific creation, social progress and technological innovation. Creativity is known as the source of human civilization [1] . Since 1995, Chinese government has initiated a series of national policies related to innovation and creativity. In the 13th Five-year Plan, president Xi said, "We should expand the autonomy of colleges and institutes, give more rights of dominion and decision to innovative talents". Stimulating the graduate students' creativity is an important subject of scientific research management in China [2] .
Gender is an essential factor influencing divergent thinking. Existing studies have revealed a significant difference in many fields such as thinking styles, intelligence, spatial capability, and creative thinking. Stavridou and Furnham [3] found that female usually perform significantly better in divergent thinking, which means, their thinking is more fluency, originality and flexibility. However, Kaufman [4] used a sample of 3552 students from high school and college as subjects. They were required to individually complete domains of creativity scale. The study showed that male had a better performance in divergent thinking and had higher self-evaluation in scientific analysis. Recently, an increasing number of studies have reported gender and educational level as an interaction effect working in creativity. As for educational level, the female who get college education level are having significant advantages in all dimensions of divergent thinking than the female who only received primary or secondary education. But educational level has no effect on the male's performance in divergent thinking. The fluency scores of women who have college degree are higher than the male with same level in education. It can be seen that education or professional training is a key factor influencing individuals' creative thinking.
In fact, gender also impact individuals' performance in convergent thinking. For example, Shen found that in convergent thinking, male have certain advantages. They are better at using existing knowledge and experience to analyze the problem [5] . In 1985, Richardson [6] made a survey of 320 16-year-old men and women and found that women had a significantly better performance than men in the RAT. Furthermore, people who perform well in creativity also show the differences between male and female. For example, Helson [7] found that mathematicians of different genders behaved differently in creativity. Compared with creative women, creative men are more professionally participative. They have higher self-acceptance, stronger aspiration, and they hope for a sense of accomplishment in scientific researches. Exploring the impact of gender on postgraduates' performance of creativity can provide theoretical insights into policy-making on professional training and higher education on postgraduate students. Now the challenge for graduate students is the need to grow into an independent learner. They need to have better academic supports and clear directions on what they should do during the study [8] . And scientific research is the most important way of learning and progressing of them [8] . Taking part in high-level research projects is the essential pillar for them to enhance personal ability. In research projects, students can acquire and develop learning experience, and learning experience can facilitate self-actualization, creativity, and the understanding of new concept. In this way, students can promote the effect of learning, and they have more opportunities to develop their diversity and flexibility [9] . In research projects, postgraduates can meet with entrepreneurs, engineers, scientists and other outstanding people. They can be regarded as the models for postgraduates to encourage them in improving self-employment and innovation [10] . They can also promote the development of postgraduates' creativity and stimulate their learning motivation [9] .
As we have seen from previous studies, gender and participation in research projects are two factors that affect the creativity of postgraduates, but there are little papers about how they influence it. By doing a questionnaire survey, this paper examined the creative performance, as well as gender and scientific program experience, which could aim at determining the impact of gender and participation in research projects on creativity.
Methods

Participants
A sample of 260 postgraduates from a China university were recruited and required to individually complete a set of questionnaires. A total of 260 questionnaires were handed out in classes. 249 valid samples were consisted of 106 males (42.57%) and 143 females (57.43%). The number of postgraduates who haven't participated in research projects is 137 (55.02%). The number of postgraduates who participated in research projects only for once is 63 (25.30%). The number of postgraduates who participated in research projects more than twice (including twice) is 49 (19.68%).
Research Tools
The Kaufman domains of creativity scale was revised by Tu and Fan [11] in China to measure postgraduates' creativity in different domains. This scale is consisted of 50 questions and measured five domains of creativity that includes everyday creativity, scholarly creativity, performance creativity, scientific creativity and artistic creativity.
The score on this scale was based on Likert's five-scale, 1 means has little creativity and 5 means has a lot of creativities. The Cronbach's alpha in five domains were respectively 0.80, 0.87, 0.92, 0.89, 0.88 in this study and Tu and Fan [11] reported the Cronbach's alpha of this scale in five domains were respectively 0.80, 0.76, 0.86, 0.78 and 0.81 in their study. The scale was extensively used to measure students' creativity, the external validity has been shown to be acceptable [4, 11] .
Results and Analysis
We used descriptive and inferential statistics to analyze the data. There are two parts in descriptive statistics which include means and variables' standard deviations. In inferential statistics, we used Pearson's correlation and stepwise multiple regression analysis to analyze the data. The results are showed in Table 1 to 3. Table 1 shows male postgraduates' and female postgraduates' performance of creativity in different domains. According to Table 1 , the means of the participants' performance in everyday creativity, scholarly creativity, performance creativity, scientific creativity and artistic creativity are 35.51, 32.41, 24.24, 23.78 and 27.77. This implies that they have a better performance in everyday creativity than other domains. We regarded gender (male/female) as independent variable and participants' performance in different domains as dependent variable, and used independent t-test to study it. In everyday creativity, female postgraduates' score was significant higher than male postgraduate (t=-3.20, p<0.01, Cohen's d=-0.36). But in scientific creativity, the result was opposite to everyday creativity (t=3.95, p<0.001, Cohen's d=0.48). Table 2 shows that different amount of projects influences the performance of creativity in different domains. According to Table 2 , we found that there are 37 postgraduates (55.02%) haven't participated in any scientific research projects, 63 postgraduates (25.30%) have only joined one project and 49 postgraduates (19.68%) have taken part in many projects. It can be seen that the participation of postgraduates in projects needs to be improved. In Table 2 , "0" means the participants haven't taken part in any project; "1" means they only have joined 1 project; "many" means they have taken part in 2 or more projects before. We used project amount as independent variable and participants' performance in different domains as dependent variable. The participants' performance between the two groups were compared with analysis of variance (ANOVA). As the result shows, only in scientific creativity, "more" group's score was significant higher than others (t=5.15, p<0.01, Cohen's d=-0.41). 
Descriptive Statistics
Inferential statistics
The result of stepwise multiple regression analysis is shown in Table 3 and Table 4 . We used gender and project amount as predictors, and participants' performance in different domains as criterion [12] . According to Frazier's suggestion, before conducting stepwise multiple regression analysis, we should transform gender and project amount into dummy variable [13] . The encoding of gender variables are male="0" and female="1". In the process of encoding of "project amount", we used "many" as control group. "Project_dummy 1" represents "0" compare with "many", and "project_dummy 2" represents "1" compare with "many".
As shown in Table 3 and 4, gender and "project_dummy 2" can predicted and explained 7% of changes in everyday creativity (R 2 =0.07), and they can also predicted and explained 8% in scientific creativity (R 2 =0.08). 
Discussion
The Influence of Gender on Postgraduates' Creativity
Creative thinking is an important psychological foundation that drives the progress of scientific technology and the human development of society and culture. The difference had been demonstrated in creative thinking between male and female by many specialists and learners. In this research, the differences were embodied in the field of everyday creativity and scientific creativity, in which the scores of female subjects significantly higher than the male subjects in everyday creativity, but the scores of male subjects significantly higher than female subjects in scientific creativity.
The purpose of postgraduates' education is not only to teach them knowledge, but also to enable students to master the learning methods and techniques, and to use them to solve a variety of problems. Therefore, postgraduates should not only be outstanding in scientific creativity, but also have a wealth of everyday creativity to deal with the various problems in life. Everyday creativity is the creativity shown in daily life, mainly involves "deal with interpersonal relationship" and "solve daily life problems". Kaufman [11] suggested that EQ is essential in everyday creativity. Compared with undergraduates, postgraduates' mental maturity is more mature. Some of them have worked a period of time before they joined campus, so their life experience is more abundant. Although Baer's study showed a gender equality in creative potential [14] , the males advantage in the creative achievements of the real world is clearly visible, and they always have outperform females in mathematics and science [15] . Karwowski [16] also supported that male performance is better than female in creativity and clarified the reasons for it. He selected 3594 subjects in Poland for a creative test. The overall results of the study are same as those of many previous studies: There is no significant difference in the level of creativity between men and women, but the variability of men is higher than that of women which means there are many highly creative talents in the male group. From the results of this study, the reason why male's scientific creativity is significantly higher than that of women is probably because of the greater number of high-quality talents in male postgraduates, and these highly creative men show high scientific creativity.
Under different cultures' influences, adolescents have shown gender difference in scientific creativity. Male's scientific creativity is superior to female in oriental cultural backgrounds, and female's scientific creativity is better than male in western cultural backgrounds [17] . The pattern of gender difference of postgraduates in this study is consistent with the adolescents in the east. From above, we have concluded that the influence of culture are unconsciously and inveterately. In general, women are considered to bear the duty to disseminate cultures, to rely on collectivity, to obey the man and to avoid disagreeing with others. Females show commendable social skills when they are at a young age. On the contrary, men are considered to be more confident, more independent and have stronger ability to think independently [18] . So the impact of culture may lead to a significantly better performance for female in everyday creativity than male, and male have a better performance in scientific creativity than female.
What is noteworthy is that, most parts of the research on adult creativity have been concerned about men, little about the creativity of women [19, 20] . However, with the development of female educational level, the study of female creativity is particularly important. When the women complete a university level education, they not only have the equal creativity performance with men, but they will beyond them [19] . It can be seen that after university education, if women continue studying they may have a better performance in creativity than men. In this study, there is no significant difference in scholarly creativity, performance creativity and artistic creativity between women and men. In everyday creativity, women have a significant better performance than men. These showed the development and improvement of female creativity under the influence of social environment and education.
The Influence of Joining Scientific Research Projects on Postgraduates' Creativity
Creative capabilities, critical thinking skills and some professional qualities are very important to higher education [21] . To postgraduates, cultivating their professional quality of science may be more important than others. Through higher education, they should not only acquire knowledge, but also get some special skills and technical qualifications [22] . This is the requirement of higher education sector. They need these skills to step into society. Taking part in specific projects plays an important role in acquiring knowledge and skills to deal with problems [23] . However, in this research, we found the number of postgraduates who have participated in projects is not large enough, only 19.68% of them have taken part in many projects. Similar to our findings, in the study of Lu and Sha, 21.8% of the postgraduates have never participated in project. Only 7.2% of the postgraduates have participated in more than four projects [24] . Although the number of postgraduates participating in projects is influenced by their grades, academic level, innovation ability and other factors, in China, the number of postgraduates who have participated in project is not as ideal as expected, and needs to be improved.
For undergraduates, Downie [25] found that participating in research projects can promote the development of their creativity. There are lots of advantages of taking part in research projects for undergraduates, such as having the opportunity to conduct a research project under the supervision of an active researcher in the last year; gaining the experience of the latest research results of professors; participating in scientific seminars. Downie [25] believed that integrate research projects into teaching process, can not only promote the undergraduates' learning result and creativity, but also promote the performance of postgraduates' creativity. This kind of learning is valuable to the whole higher education system.
Compared with traditional educational system, project-based education can improve their creative capability and self-direction [21] . As shown in the results of our study, the postgraduates who took part in many projects have a significantly higher scientific creativity than who didn't participate in the research project or who only participated in one project. When postgraduates join in research projects, they should design and produce some ideas or products by themselves. In this process, they may get limited supervision and help from their teachers.
The term "study" refers primarily to advanced skills and high-level skills that related to work. We can assess a person's ability by studying that whether he or she has a capacity to produce results through projects in a team [26] . As Stevens and Campion suggested the basis of innovation is creativity. Creativity is an idea which come from discovering, promoting, discussing and modifying with individuals and groups [27] . Good teamwork is an important factor in creating innovative products and ideas. When postgraduates join in research projects, teamwork can increase the likelihood of producing effective outcomes, provide clearer team goals and improve work efficiency.
Conclusions
Through our research, in general, postgraduates have best performance in everyday creativity. Gender can influence the performance of postgraduates' creativity. The everyday creativity performance of female was significantly better than male, while the scientific creativity performance of male was significantly better than female. The number of participating in research projects can also affect the creative performance of postgraduates. The students who have taken part in two or more projects had significantly better performance in scientific creativity than others. The female postgraduates who have participated in many projects will perform better in everyday creativity, while the male postgraduates who have participated in many projects will perform better in scientific creativity. This suggests that we need to adopt strategies to promote them to participate in more projects to improve their scientific creativity in the process of training.
